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I,/ FORECAST OF THE 1970 K(3DlA.K AREA PINK SALTv/ION RUN- 

Larry B . Edfelt , Fishery Bioloy is t  
Alaska Depa r tme~ t  of Fish and Game 

Division of Commercial Fisheries 
Research Section 

Kodiak, Alaska 

INTRODUCTION 

Pink salmon (Oncorhynchus gorbuscha) mature a t  age  two; consequently,  
dis t inct  stocks return on alternate years .  The even-year returns of pink salmon 
to  the Kodiak Island area have comprised the dominant cycle  s ince 1948, 
although decreasing numbers have returned to  this  area since the high 1962 
return. Recent odd-year returns have been characterized by large deviations 
from the average.  

Forecasts of recent returns to Kodiak Island have been presented s ince 
1966 (Hennick, 1966, 1967; Hennick and Edfelt, 1968, 1969). These forecasts 
have been sufficiently accurate for use  by management and the fishing industry. 

Past forecasts have been derived by various means. The escapement- 
return relations hip ha s been used with variable succes s .  Another approach 
rela tes  climatological data (temperature, precipitation) with survival of eggs 
and fry but i s  difficult to  interpret quantitatively. Neave (1953) l i s t s  causes  
of pink salmon mortality experienced in the freshwater phase of l ife.  These 
include predation on unspawned adul ts ,  adult death from insufficient water or 
other barriers, Loss through egg retention, l o s s  of eggs and fry from erosion,  
asphyxiation, freezing, dessicat ion,  salperirnpositi~n (spawning fish excavat- 
ing developing eggs from earlier spawners),  fungus, predation and prolonged 
exposure t o  saltwater. These mortality factors may reflect variation of such a 
magnitude that parent escapement and environmental data observed can not be 
used to  estimate,  with sufficient accuracy, the abundance of adults returning 
in the forecast year.  

1/ This investigation was partially financed by the Commercial Fisheries - 
Research and Development Act (P.  L .  88-309) under sub- project 5-4-R- 6, 
Contract Number 14-1 7-0005-1 6 9 .  



Sampl ing the population after the major freshwater mortality factors 
have diminished i s  currently the  best  method of indexing the abundance of 
pink salmon. Pre-emergent fry indices have been obtained on s ix  of seven 
success ive  years for Kodiak area streams. This paper presents the expected 
1970 Kodiak pink salmon return based oil these  da ta .  A brief prognostication 
for the Mainland District (Alaska Peninsula-Cape Douglas to  Kiloka k Rocks) 
i s  included. 

METHODS 

Stream Selection 

The Kodiak-Afognak Island complex contains 220 salmon streams (ADF&G 
Stream Catalog,  19 68). Nearly a l l  receive pink salmon, but some only on 
even years .  The number of streams selected for pre-emergent fry sampling 
depends,  therefore, on the cycle  year.  

In the spring of 1969, 31 streams containing 81 percent of the 1968 
escapement were chosen for sampling. Of these s t reams,  29 had been 
sampled in 19 67 (the parent cycle) .  

Sampling Procedures 

Pre-emergent f ry  sampling cons is t s  of hydraulically excavating young 
developing pink salmon from the stream bed.  Noerenberg (1961) and McNeii 
(1964) described the technique, but the evolution of the sampling gear and 
procedures have been more recently reported by Smedley , e t  a1 . (19 68) . 

In the Kodiak a rea ,  the selected streams are  reached by chartered 
Bell 20 6-A Jet Ranger helicopter. A crew of three perform the sampling, 
beginning a t  an upstream location within the area utilized by spawning fish.  

A gasoline driven centrifugal pump (4200 gph capacity) mounted on 
an  aluminum stretcher with 18-inch legs  is s e t  in the middle of each  spawning 
riffle comprising the study a rea .  A 50 foot, one-inch hose connects the pump 
to  a s ta in less  streel  probe with a venturi a i r  intake. Another'hose (4 feet  
long) with a fine screened f i l ter ,  i s  at tached to  the  pump intake. 

Ten samples per r iff le a re  taken within the 50 foot radius of the  
exhaust hose .  Forty t o  180 samples a re  taken in each stream, depending 
on the length of the spawning a rea .  



The remainder of the sampling method i s  identical to  Smedley's 
description. TNater is  pumped through the hose and venturi assembly where 
it mixes with a i r  and i s  forced through the probe into the stream bed.  The 
probe i s  "worked" 6-1 8 inches into the gravel within a circular frame 
enclosing 2 square feet  of stream bed. One-eighth inch s ta inless  s teel  
screening covers the upstream half of the frame and the downstream half 
opens into a fine mesh tapered nylon ne t ,  5 feet  long. Eggs, fry, detritus 
and gravel a re  bubbled up and washed into the net. The heavier gravels 
se t t l e  out in the upstream portion of the net; eggs ,  fry and other light materials 
reach the cod end. A binder clamp a t  the cod end i s  re leased,  and eggs ,  fry 
and other materials a re  transferred into a collecting pan where the l ive fry a r e  
identified and counted, and the dead eggs and fry noted. After each 10 samples 
the gear i s  carried downstream to the next sampling location. 

Two crews operate simultaneously in different streams, each crew 
capable of sampling 1 to 3 streams per day .  

Summarization of Data 

The average number of live pink salmon fry per tenth square meter is  
estimated for each stream and a l l  streams combined. These data can then be 
compared with pre-emergent fry density data from past years from which the 
total subsequent adult returns are  known. 

Total return is  composed of the  commercial catch plus the peak aerial  
escapement count. Aerial escapement counts may vary between observers.  
Since an observer will detect  differences in population s i ze  of plus or minus 
50 percent (Bevan, 1961) and because the number of surveys and streams 
flown vary each year ,  the escapement count for each year i s  herein considered 
a s  the peak estimate by one observer on 37  index streams. 

Forecast Methods 

The 1 9  63 pre-emergent fry data will be used to develop a 19 70 forecast 
of returning adult pink salmon by two methods: (1) Because of the higher level 
of pre-emergent fry sampling conducted in 1367 and 1969 compared to  other 
years ,  oniy these  data are  used to  obtain a 1970 forecast by applying the 
ratio of adult  return to pre-emergent fry index for the 1967 sampling to the 
19 69 pre-emergent fry index. (2 )  Using a l l  data avai lable ,  a l ine is  fitted 
to  the pre-emergent fry index-adult return da t a .  On the bas i s  of this fitted 
l ine ,  the 1970 return i s  forecasted from the 1969 pre-emergent fry index. 



RESULTS AND DISCUSSION 

Kodiak-Afogna k Area Foreca s t  

The 1969 fry sampling results  are  presented in Table 1.  The parent 
year (1967 sampling) densit ies are  l isted for comparison. For the twenty- 
nine streams sampled both in 1967 and 1969 the pre-emergent fry densi t ies  
were 15.76/0. lm2 and 29.06/0.lm2 respectively. The 19 70 return may be  
estimated by: 

1967 fry density (15.76/0. 1m2) - - 1969 f ry  density (29.06/0. l m 2 )  
19 68 adult return (9. 61 million) 1970 adult return estimate (1 

1970 adult return estimate = 17.69 million pink salmon. 

A summary of the pre-emergent fry indices and the subsequent returns 
for a l l  years appears in Table 2 .  The 1969 f r y  density was nearly twice that 
observed in 1967, although the indexed parent escapement counts were very 
similar (Appendix A) . 

Proceeding a s  described in method ( 2 ) ,  the pre-emergent fry density- 
return data a re  graphed in Figure 1 .  The 1970 return, calculated from the 
equation Y = 0 .9  7 X - 4 .  82, is  estimated to  be 23.5 million pink salmon. 
Note -- this forecast of 23.5 million should be evaluated with some caution. 
The 19 69 fry density of 29.2 fry per . lm2 i s  the Largest observed to da t e ,  and 
a s  noted from Figure 1 ,  th is  requires forecasting on the bas i s  of a fry density 
level not previously observed. From a s ta t is t ical  standpoint, the resulting 
1970 forecast i s  made with l e s s  confidence than a forecast  based on a fry 
density of a level previously observed. 

The 1970  pink salmon return i s  estimated to  fall within the range of 
17.  7 million to 23.5 million f ish.  Any return within this range would probably 
result in the highest even-year commercial catch on record for the Kodiak a rea .  

A ratio estimate,  a s  used in method (1) above,  can be used to  obtain 
a forecast  for the return to each of 5 major distr icts in the Kodiak-Afognak 
area (Table 3 ) .  The location ot the sampling streams and the-expected return 
by district  appear in Figure 2 .  

The Afognak-Kizhuyak district  i s  expected to  receive 1 . 9  million pink 
salmon in 19 70. The fry density obtained in Malina River indicates this stream 
should be the primary producer in this a rea .  



Table 1 .  1969 and 19 67 Kodiak-Afognak Pre-emergent Fry Sampling Results. 

YEAR 
1969 1967 

No. 2 f t2  No. 1 / N o . 2 f t Z  No. 
Stream Samples Fry ~ e n s i t ~ 7 0 .  lm2  Samples Fry ~ e n s i t y / O .  1 rn2 

Perenosa Creek 50 
Paramanof Creek 5 9 
Malina River 8 0 
Afogna k River 7 0 
Marka Creek 90 
Danger River 6 0 
Elbow Creek 50 
Bauman's Creek 4 0 
Terror River 8 5 
Uganik River 7 0 
Little River 90 
Zachar River 6 0 
Brown' s La goon 7 0 
Uyak River 8 0 
Karluk River 135 
Sturgeon River 100 
Red River 150 
Dog Salmon River 60 
Narrows Creek 5 0 
Deadman River 8 0 
Humpy R .  (Upper) 60 
Humpy R . (Lower) 40 
Seven Rivers (Upper) 60 
Seven Rivers (Lower) 70 
Ka iugna k Creek 50 
Barling River 5 0 
Kiliuda Creek 50 
Saltery River 8 0 
Portage Creek 6 5 
Hurst Creek 6 0 
Sid Old 's  River 8 0 
American River 8 5 
Buskin River 90 

1/ Density computed in tenth square meters for comparative purposes with other a r eas .  - 
2/ Total i s  for only the 29 streams which were sampled in both years .  - 
3/ Density i s  computed from totals and i s  not an average of a l l  densi t ies  l i s ted .  - 



Table 2 .  Pre-emergent fry indices for a l l  streams sampled (1963-1969)  and 
subsequent returns (1964-1969) .  

No. streams sampled 1 9  2  0  1 8  3  0  2  1 3  1 

Fry density/O . l m 2  
a l l  streams 1 7 . 8 0  . 1 5 . 9 8  5 . 9 5  1 5 . 3 1  1 9 . 8 5  2 9 . 2 3  

Subsequent catch plus 
indexed escapement 1 3 . 3 4  1 1 . 4 8  0 . 6 8  9 . 6 1  1 3 . 2 0  

(millions) 

The Westside District ,  which includes Terror, Uganik and Uyak bays 
should produce 3 . 6  million pink salmon. The Karluk-Red River District i s  
expected to  receive a record 6 . 3  million pinks.  An exceptionally high f ry  
density was obtained in Red River. 

In the Alitak District fry densi t ies  were higher than the parent year in 
a l l  streams except Humpy River where nearly the entire stream bed was 
observed frozen. HowevC:r, Deadman and Dog Salmon rivers,  each with 
excellent fry dens i t i es ,  will contribute most of the 3 . 4  million pinks expected 
in the  Alita k area . 

The Eastside-Chiniak District i s  expected to receive a strong return of 
5 . 2  million pink salmon. The Chinia k Bay drainage should produce exceptionally 
wel l .  

The summation of these district  forecasts i s  2 0 , 2 3 0  , 0 0 0  pink salmon, 
near the mid-point of the expected range. 

District forecasts have a t  times been subject  to  error because they 
assume a projected pattern of catch similar to that of the parent year .  Since 
timing and migration routes of the run, weather and regulations a l l  affect the 
commercial fishing effort, f ish  destined for a particular distf ict  are  often 
caught in neighboring dis t r ic ts .  With these reservations in mind the trend in 
1 9 7 0  i s  for good to  excellent returns in a l l  five d i s t r ic t s .  
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Table 3. Kodiak area  pink sa lmon,  1967-1969 fry sampling summary, dens i ty  ra t ios  and expected 1970 
return by d i s t r i c t .  

Number 1967 1969 
Ratio 1968 Expected 

s t r eams  No. No. Fry  per No. No. Fry per  19 69 return 1970 return 
sampled samples  fry - sample samples  fry sample  1967 (millions) (millions) 

Afogna k-Kizhuya k 7 500 22,464 44.93 459 27,153 59.16 1.32 1.41 (1.86) 

W e s t s i d e  7 495 12,666 25.59 1. 65 2.15 (3 .55) 495 20,961 42.35 

Karluk-Red River 3 370 5,677 15.34 385 18,963 49.25 3.21 1.96 (6.29) 

, Alitak 4 310 8,729 28.16 290 22,437 77.37 2.75 1.22 (3 .3 6) 
aJ 

I Easts ide-Chiniak  8 630 18,017 28.60 630 32,505 51.60 1.80 2.87 (5 . 1 7) 

Total 2 9 9.61 (20.23) 



Deadman 'K 

(29 Westside 3.55 

even Rivers (3) Karluk-Red River 6 . 2 9  

(4) Ali tak i.36 

(5) Eastside-Chiniak 5.17 

(6) Mainland (est. catch) 0.56 
* 

FIGURE 2.--Kodiak Area pre-emergent fry sampling streams 
and expected 1970 re turn  by district (millions of  pink salmon9. 



Ma inland District 

That area of the Alaska Peninsula, from Cape Douglas to  Kilokak 
Rocks, is defined a s  the Mainland District of the Kodiak management a rea .  
The area contains approximately 50 salmon streams, none of which are  
sampled annually for abundance of pre-emergent pink salmon fry. Also, 
s ince the escapement history i s  incomplete both in number of surveys and 
number of streams surveyed each  year ,  no valid escapement-return relation- 
ship can be developed. Therefore, the expected catch in 1970 i s  the average 
of the even-year catches  s ince 19 60 or 563,000 pink salmon. 

Anticipated Commercial Harvest 

If the  1970 return corresponds closely to  the forecasted level of 20.2 
million f i sh ,  an estimated 16.6 million pink salmon will be available for 
harvest in the Kodiak Island a rea .  In addition, an  average even-year harvest 
of 563,000 pink salmon i s  projected for the Mainland District .  These two 
estimates combine to  yield a n  indicated commercial harvest of approximately 
17.2 million pink salmon for the Kodiak area in 19 70. 

SUMMARY 

Recent pink salmon forecasts for the Kodiak area have been sufficiently 
accurate for use by management and the fishing industry. 

Pre-emergent fry densi t ies  have been the most reliable indicators of 
subsequent adult pink salmon abundance because sampling occurs after the 
major freshwater mortalities have occurred. 

In 19 69, 3 1 streams were sampled for abundance of pre-emergent fry. 
Forecasts were obtained by two methods: 

(1) A ratio of fry density to return for 29 comparable 
streams sampled in 1967 and 19 69 resulted in a 
1970 forecast  of 17 .7  million pink salmon. 

( 2 )  Using a l l  years for which data are avai lable ,  a 
regression of fry densi t ies  on return yielded an 
estimate of 2 3 . 5  million pinks for the 1970 return. 

With technique (1) a Eorecast for each district  was developed. 



The Afognak-Kizhuyak area  is expected t o  receive  1 . 9  million plnk 
salmon in 19 70. The Wes t s ide  forecas t  is for 3 . 6  million pink salmon. The 
es t imate  for the  Karluk-Red River area  i s  6 . 3  million; the  Alitak region s b ~ u l d  
receive  a 3 . 4  million and the  Eastside-Chiniak area  es t imate  i s  5 . 2  rnilllon. 

The summation of t h e  d i s t r i c t  e s t ima tes  is 20 ,230 ,000  pink sa lmon,  
which is near t h e  mid-point of the  expected range of 1 7 . 7  t o  23.5  million. 

Distr ict  projections should b e  accep ted  with some reservation because 
the  forecas t  technique a s s u m e s  t h e  c a t c h  pattern in 1970 wi l l  b e  similar  t o  
tha t  of 1968.  

The only es t imate  for the  Mainland Dis t r ic t  i s  tha t  the  1970 ca tch  
shoilld be average  for a n  even-year c y c l e .  This would indicate  a commercial 
c a t c h  of approximately 5 63,000 salmon. 

Assuming that  the  ac tua l  pink salmon return in 1970 i s  near the  20 ,2  
million fo recas t ,  approximately 1 7 . 2  million pink salmon would be  ava i l ab le  
for commercial harvest  in the  Kodiak area  (including t h e  Mainland Dis t r i c t ) .  
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APPENDIX A  KODIAK AREA IPJEEXED ESCAPEMENT ( 3 7  STRFAMS) 1 9  6  2-19 6  9  

I n d e x  streams 1 9  6  2  1 9 6 3  1 9  6  4  1 9 6 5  1 9 6 7  1 9 6 8  1 9 6 9  1 9 6 6  
P e r e n o s a *  2 7 , 3 0 0  3 , 2 0 0  3 7 , 0 0 0  1 0 , 0 0 0  2 0 , 0 0 0  3 , 0 0 0  6 , 0 0 0  2 5 , 0 0 0 * *  
P a r a m a n o f *  2 0 , 0 0 0  7 0 0  1 8 , 0 0 0  2 , 2 0 0  1.7,OOO 2 0 0  2 7 , 0 0 0  2 , 9 0 0 * *  
M a l i n a *  6 0 , 0 0 0  0  3 5 , 0 0 0  2 0 0  -- 1 3 , 0 0 0  1 9 , 0 0 0  1, ooo**  
A f  o g n a k *  7 5 , 0 0 0  2 , 0 0 0  4 5 , 0 0 0  9 0 0  2 6 , 0 0 0  1 , 0 0 0  1 0 , 0 0 0  1 2 ,  o o o * *  
M a r k a *  6 5 , 0 0 0  4 , 0 0 0  2 2 , 0 0 0  3 , 5 0 0  3 5 , 0 0 0  2 , 5 0 0  1 5 , 0 0 0  1 2 , 0 0 0 * *  
D a n g e r *  5 0 , 0 0 0  2 , 5 0 0  1 1 , 0 0 0  2 , 0 0 0  2 5 , 0 0 0  5 , 0 0 0  1 5 , 0 0 0  7 , 6 0 0 * *  
E l b o w *  1 5 , 0 0 0  5 , 0 0 0  1 1 , 0 0 0  3 , 2 0 0  1 3 , 0 0 0  1 1 , 0 0 0  1 1 , 0 0 0  9 , 0 0 0  
K i  z h u y a k  8 , 0 0 0  5 , 0 0 0  5 , 0 0 0  4 , 3 0 0  4 , 3 0 0  1 2 , 0 0 0  2 , 0 0 0  1 5 , 0 0 0  
Bauman ' s * 1 7 , 0 0 0  -- 8 , 0 0 0  1 , 8 0 0  9 , 0 0 0  4 , 2 0 0  6 , 0 0 0  7 , 0 9 0  
T e r r c r *  4 5 , 0 0 0  3 5 , 0 0 0  4 0 , 0 0 0  1 2 , 0 0 0  8 5 , 0 0 0  3 5 , 0 0 0  4 5  , 0 0 0  5 5 , 0 0 0  
U g a n i k *  i00,OOO 4 5 , 0 0 0  7 5 , 0 0 0  1 2 , 0 0 0  8 0 , 0 0 0  4 0 , 0 0 0  2 1 , 0 0 0  6 0 , 0 0 0  
L i t t l e *  4 5 , 0 0 0  -- 5 0 , 0 0 0  -- 3 7 , 0 0 0  -- 4 5 , 0 0 0  -- 
Z a c h a r *  2 5 , 0 0 0  8 9 , 0 0 0  2 4 , 0 0 0  8 , 0 0 0  1 6 , 0 0 0  2 , 7 0 0  1 5 , 0 0 0  1 7 , 0 0 0  
B r o w n ' s *  9 6 , 0 0 0  2 0 0  6 5 , 0 0 0  30  0  2 4 , 0 0 0  3 0 0  3 5 , 0 0 0  2 , 6 0 0 * *  
Uyak*  6 5 , 0 0 0  4 0 , 0 0 0  1 0 0 , 0 0 0  6 0 , 0 0 0  4 0 , 0 0 0  7 5 , 0 0 0  3 5 , 0 0 0  9 5 , 0 0 0  
K a r l u k *  3 5 0 , 0 0 0  -- 5 2 5 , 0 0 0  -- 2 2 5 , 0 0 0  -- 1 4 0 , 0 0 0  -- 
S t u r g e o n *  3 5 , 8 0 0  -- 1 4 0 , 0 0 0  -- 9 0 , 0 0 0  -- 3 0 , 0 0 0  -- 
Red * 1 , 1 0 0 , 0 0 0  -- 4 2 5 , 0 0 0  -- 1 7 5 , 0 0 0  - - 3 0 0 , 0 0 0  -- 
Dog S a l m o n *  

I 
8 3 , 0 0 0  6 0 , 0 0 0  5 0 , 0 0 0  3 6 , 0 0 0  2 1 , 0 0 0  1 1 , 0 0 0  1 2 , 0 0 0  4 5 , 0 0 0  

P 
N a r r o w s *  1 8 , 0 0 0  1 , 7 0 0  4 , 2 0 0  2 , 5 0 0  6 0 0  3 , 5 0 0  2 , 8 0 0  6 , 0 0 0 * *  

w Horse Y a r i n e  3 , 0 0 0  0  2 , 6 0 0  -- 8 0 0  3 0 0  2 , 4 0 0  -- 
I Deadman*  2 5 , 0 0 0  2 2 , 0 0 0  1 8 , 0 0 0  3 0 , 0 0 0  9 2 , 0 0 0  7 0 , 0 0 0  2 0 , 0 0 0  6 5 , 0 0 0  

S u l u a  1 2 , 0 0 0  1 6 , 0 0 0  8 , 0 0 0  7 , 0 0 0  6 , 0 0 0  7 , 0 0 0  6 , 0 0 0  4 , 5 0 0  
O l d  T o m ' s  0  -- -- 2 0 0  3 0 0  2 , 3 0 0  5 , 5 0 0  3 , 2 0 0  
Humpy* 3 0 0 , 0 0 0  1 1 5 , 0 0 0  8 0 , 0 0 0  1 7 5 , 0 0 0  3 6 , 0 0 0  6 0 , 0 0 0  1 2 0 , 0 0 0  5 5 , 0 0 0  
S e v e n *  1 2 8 , 0 0 0  4 0 , 0 0 0  1 0 , 0 0 0  6 0 , 0 0 0  1 6 , 0 0 0  2 5 , 0 0 0  5 5 , 0 0 0  3 3 , 0 0 0  
K a i u g n a k *  3 4 , 0 0 0  7 , 0 0 0  1 0 , 0 0 0  8 , 5 0 0  1 0 , 0 0 0  8 , 0 0 0  1 0 , 0 0 0  4 , 0 0 0  
B a r l i n g *  4 0 , 0 0 0  8 , 0 0 0  6 0 , 0 0 0  3 , 5 0 0  2 0 , 0 0 0  1 2 , 0 0 0  2 8 , 0 0 0  2 0 , 0 0 0  
Midway  6 , 0 0 0  5 , 0 0 0  -- 1 , 0 0 0  4 , 5 0 0  1 0 0  6 , 0 0 0  1 , 9 0 0 * *  
S h e a r w a t e r  5 0 0  5 0  -- 5 0  9 0 0  5 0 0  5 0 0  6 0  
K i l i u d a *  1 8 , 7 0 0  5 , 0 0 0  1 7 , 0 0 0  1 , 1 0 0  9 , 0 0 0  1 , 7 0 0  5 , 0 0 0  2 , 0 0 0  
E a g l e  Harbor 2 6 , 7 0 0  6 0 0  1 3 , 0 0 0  1 , 0 0 0  8 , 0 0 0  3 , 0 0 0  1 0 ,  O Q O  1 , 2 0 0  
S a l t e r y *  7 0 , 0 0 0  3 5 , 0 0 0  2 8 , 0 0 0  2 0 , 0 0 0  1 7 , 0 0 0  3 6 , 0 0 0  5 , 0 0 0  5 0 , 0 0 0  
P o r t a g e *  3 7 , 0 0 0  -- -- -- 2 2 , 0 0 0  -- 4 2 , 0 0 0  -- 
S i d  O l d ' s *  7 0 , 0 0 0  1 0 , 0 0 0  3 0 , 0 0 0  6 , 0 0 0  3 5 , 0 0 0  1 9 , 0 0 0  5 5 , 0 0 0  3 6 , 0 0 0  
A m e r i c a n *  2 1 , 0 0 0  1 1 , 0 0 0  2 5 , 0 0 0  9 , 0 0 0  2 4 , 0 0 0  1 4 , 0 0 0  2 5 , 0 0 0  7 0 , 0 0 0  
B u s k i n *  2 0 9 , 0 0 0 * *  7 , 2 0 0 * *  9 3 , 0 0 0 * *  2 5 , 6 0 0 * *  2 0 , 0 0 0 * *  2 8 , 0 0 0 * *  4 2 , 0 0 0 * *  6 6 , 5 0 0 * *  

3 , 3 0 1 , 0 0 0  5 7 5 , 1 5 0  2 , 0 8 4 , 8 0 0  5 0 6 , 8 5 0  1 , 2 0 3 , 4 0 0  4 9 3 , 3 0 0  1 , 2 2 3 , 2 0 0  7 8 4 , 4 6 0  
- 

* D e n o t e s  p r e - e m e r g e n t  f r y  s a m p l i n g  s t r e a m  
* *  ADE&G c o u n t ,  a l l  o t h e r s  FRI 



APPENDIX R KODIAK AREA P I N K  SALMON RETURNS - 1 9 6 2 - 1 9 6 9  

INDEXED ESCAPEMENT ( 3 7  STREAMS) 
AREA 1 9 6 2  1 9 6 3  1 9 6 4  1 9 6 5  1 9 6 6  1 5 6 7  1 9 6 8  1 9 6 9  

A£ o g n a k - K i z h u y a k  
Westside 
K a r l u k - R e d  R i v e r  
A l i  t a k  
E a s t s i d e - C h i n i a k  

T o t a l  

I 

F A f o g n a k - K i z h u y a k  
Westside 

I K a r l u k - R e d  R i v e r  
A l i t a k  
Eas t s i d e - C h i n i a k  

T o t a l  

P-f o g n a k - K i  z h u y a k  
Westside 
K a r l u k - R e d  R i v e r  
A l i t a k  
E a s t s i d e - C h i n i a k  

T o t a l  

CATCH 
1 9 6 5  1 9 6 6  

1 3 8 , 0 0 0  3 , 2 0 0 , 0 0 0  
6 4 3 , 0 0 0  3 , 7 0 5 , 0 0 0  

1 9 , 0 0 0  7 7 7 , 0 0 0  
1 , 1 3 6 , 0 0 0  4 3 3 , 0 0 0  

8 8 7 , 0 0 0  2 , 1 6 2 , 0 0 0  

- CATCH AND ESCAPEMI 
1 9 6 5  1 9 6 6  

1 6 4 , 3 0 0  3 , 3 5 9 , 3 0 0  
7 3 7 , 1 0 0  3 , 9 9 6 , 0 0 0  

1 9 , 0 0 0  1 , 2 6 7 , 0 0 0  
1 , 3 8 6 , 7 0 0  5 0 9 , 7 0 0  
1 , 0 2 2 , 7 0 0  2 , 3 4 8 , 4 0 0  



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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